Direct effects of inhaled nitric oxide on canine peripheral airways.
The effects of nitric oxide on peripheral airways in vivo, and whether these effects occur via direct or indirect mechanisms, are unknown. We studied effects of inhaled nitric oxide on histamine-constricted canine peripheral airways in the presence or absence of atropine and an inhibitor of guanylyl cyclase, methylene blue. Peripheral resistance (Rp) was measured by using a wedged-bronchoscope technique in anesthetized dogs. A stable baseline Rp was established. Histamine was infused intravenously, and increasing concentrations of nitric oxide (50-500 ppm) were delivered through the bronchoscope. In separate experiments, histamine was infused intravenously in the presence or absence of atropine (0.2 mg/kg iv) or methylene blue (20 mg/min iv). When Rp stabilized, nitric oxide (500 ppm) was delivered. Nitric oxide partially reversed histamine-induced bronchoconstriction in a dose-dependent fashion (maximum of 42 +/- 3% reduction at 500 ppm; n = 5; P < 0.01) that did not differ in the presence or absence of atropine. Methylene blue blocked the effect of nitric oxide on histamine-induced constriction (n = 6; P = 0.45). These findings suggest that high concentrations of nitric oxide produce small but significant bronchodilation of peripheral airways through a mechanism independent of the cholinergic neural pathway. The mechanism of action appears to involve activation of guanylyl cyclase.